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"An Investigation on the Cellular Level of the Fomnatdon of Antibodies to 
‘Saln, Typhinurdum in Hice of Vartous Ages" 


Tashkent, Heditsinskly 2humat Urbekistana, Ho 10, 1971, pp 4B-s2 


aged 1 day to 120 days were given intraperitonealiy an innunizing dose (150 
Rillicn bacterta per 16-20 ¢& mouse ) of Sal, typhinuriim Containing the o~ 
antigen, The aninals were Sacrificed cn tha 4th day at'ter Vaccination, and 
their spleen, cecum, and nesentarte lymph nodes ag W212 as sexryn antibodies 
were investigated, In the spleen, tha hunber of cellg (pex 10° karyocytes) 
producing antibodten to O-antisen did not inorease in Aeday old mice, Just 
i ‘ignificantly increased in 4leday 
old nics, resulting in a haasurable inoraase in the serun titer of Speaifia 
antibodies, The Sreeific danunologioes] reaction . was even Less pronounced in 
the cecun and mesenteric lymph nodes of young nice, Howevar, these struc~ 
tures developed a larger nunber of cells Producing antibodies to sheep 
erythrocytes, The nature of this crogg Teaction remains unclear, 
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NY V; U, Ba, et al, Elektron. tekhnika, Nauchno-tekhn. gb, 
“-Elektronnoluch. 1 fotoelektr. pribory, 1970, issue 1{15), 


of results. The dependences obtained for a(U,) are sresented. At a number of dif- 

fusion junctions the anomelous effect is detected of cathode amplification with the 

eeePficient "a" considerably exceeding the limit which ia deternined by the theory 

. of impact ionization, Using aa an example modele of a photomultiplier with silicon 

-. - photomaltiplier elements, the use of this pnenomenom in photoelectron devices is 
-<-ghownie 6 411, & ref. N.S. : 
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"The Use of Silicon Multiplying Elements in Photoelectron Devices, 


(Brief Note)" 
Elektron. tekhnika, sb, Elektronnoly 
(Electronic Engineer 


ch, 4 fotoelektr, pribory 
ing, Scientific-Technical Collection, Electron Ray and 
Photoelectric Devices), 1970, No 1(15), pp 58 
Abstract No 1A260) , 


-61 (from. RZh-Fizika, No 1, Jan 71, 


Nauchno-tekhn. 


Translation: The Phenomenon ef cathode amplification in siltcon pueatructures ig 
investigated. the use of this phenomenon in photoelectyon devices was shown in 
mockups of Photenultipliers with silicon multiplying elements. Authors abstract, 
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SAMBITSKIY, De Ke, SQLTANseabiiesS* 


"Finding the Class of Z-Connectedness of a Graph" 


y sb. Prikl. matem. L programmir. (Applied Mathematics and Programming -~ 

Collection of Works), No 1, Kishinev, Academy of Sciences Moldavian SSR, 1969, 

pp 61-67 (from R7h-Matematika, No 10, Oct 70, Abstract No 10¥227) 
Translation: The authors solve the problem of finding the minimum cut in a 
plane, connected, weighted graph G: 1.¢., gets of arcs with minimum sum of the 
weights, separation of which bre connectedness oF the graph. The 
problem is essentially that of finding . imum length in 4 double 
graph G*; an algorithm is given for. solving the Latter. Generalizations of the 
initial problem are also discussed. Yee Dinits. 
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“AQ. SOLNS., AQ. ALC, SOLNSs, OR SOLNS, GBIAINED FROM THE HYDRDLYSTIS OF 
PENTOSANS OR DEHYORATED HEXOSE WERE. USED AS SOLNS, OF II. THUS, a 
- 3434PERCENT. Ag, SOLN. OF 6.98 6 I (R EQUALS CHO) was ADDEN TO-0.3 LL. 
(2635N NA AMALGAM AT A RATE BF 16 ML-MIW AT LEDEGREES AND CO sSuB2 WAS 
BLOWN THROUGH AT 45 L.-HR TO GIVEN 663 G TER EQUALS CH SUB2 OH). 
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The thresholds for renote stimlation in Water and tactile stimulation in air 
coincided, Deatherage ihe 47 showed that persons Submerged in water and exnosed 
to an ultrasonic field behaved as though they sensed Btimulation by bone con~ 
duction, In our experiments, the thresholds correspoliding to Etinulaticn of 
bone structures and soft tissues differed Only slightly, 

: Thus, it is fair to Say that sound is conductad in water by tissue 
structures, which are a distributed xveceaiver with e characteristics Size of 


Then using threshold mathods we determinad radiation patterns of the 
Sound systen for harmonic Signals of 0.25, 1, 10, 15, end 30 kHa. The results 
Were averaged for the number of subjects and Qunbar o%- experiments with each 


15 and 30 LHe dus te diffraction, The absence of direativity at the moneining 
frequencies is in agreenant with tha conclusions of Holdien and Rothman /~ sf. 
However, the differentiation cf signals from Sources lowated to the left or 
ight of the subjects wag guite pronounced for SupralZmiinar Sienals at both 
audio and ultrasonic frequencies, 

: The ability to locate seund Sources under mater BUZEOBtS the presence 
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Fig. 2, Directivity patterns for human threshold signals in 
the water. Zero degrees Corresponds to the pisiticn when the 


subject ig looking directly at the Tadiator; the nunber repre- 
Sent frequency in kis, 


aml the probability 
@ ultrasonic 
t and right of a 


& the signal amainst a noise backe 
Signal and noisa co 

al ata frequency o 
@ zadio pulse st 


A 


Then the si 4 th 
noise alone to the other exitter 
and radio pulse Signals was 9.95 


20011-9" 
APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R0022031 


DP86-00513R002203120011-9 


CIA-R! 


TEDW fs) ike le 
TG SIE TOWL Hee ee 
acre ary 


USSR 


SOLUKEA, B. v., Poklady Akademti Nauk SSSR, Voi 219, No 1, 1973, pp 2iganug 


The noise level ang Signal-to-notgse Tatio in the zone of Tecention was 
Bet the same Way as in the Preceding case, If the acoustic systen does not have 
the Capacity for Space and tire analysis (i.06., if it 4s incapable of taking eae 
to account the relative Coordinates of the signs} Source and interferences ; 
Source and only the energy characteristics ef the Sienal and diterference are 
informational), the Probability of detecting the sicna} against the noise 
background must Yemain as befors bacanse tae Si gnal~toxnoise tatio did not 


that when the signal @nd noise ware Supplied te the Tecelvens at the sane tine, 
the subjects detected the Slenal fron the increase in noise level, but with 
8patial deparation of the Signal and nolse, they readily distinguisheg the 
Signal and could 8ven differentiass 8onexhat the filling frequency, 

__ Thus, man's &Coustle syaten undexy watgp POSH6aniN the Capacity for 
Spatial and temporal analyeis of acoustic dnformation, l.o., Tépaniless of the 
location of the Signal sourna, information is used about the relative Coordin 
nates of the Signal arg interference Sources, 
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: This effect can be mathenatically axleled on the basis of a Slight 
®laboration of Lickliderts hypothesis Lf o/: If there ang efferent inpulses 
fron the neurons that detect coincidences, inpulses responsible for inhibition 
in ‘the &roup of neurons that reflect the position of tha interference Source 
in space, the curves showing the relationship betueen the probability of 
detecting @ Signal against a noise backzroung and the Cnordinates of the Signal 
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i, Al‘tman, Ya, A. and N, a, Dubrovakiy, "Spatial Henring,"” 4n the book; 
Fiziologiya Sensornykh Sisten (Physiology of the Sensory Systems), pte 2, 
Leningrad , 1972, : 

2, Dubrovskiy, N. Aw, Le yy, Tumarkina, and A. A, Freydin, Day (Reports of the 

_ Acadeny of Sciences), 170, No 1, 1986, 

3. Samoylenko, Yu. I, and a Volkovich, ath rent venno~raspredelennyya 
priyennye 4 upravlyayushchiye Sisteny (Spatially Distrituted Receiving and 
Contral Systens), Kiev, 1968, j 

4, Deatherage, B. Hy lL. Aa, Jeffres, ang HG, Blodgett, J, Acoust, Soc, An., 

No. 26, 1954, 

Ss ion H. and H, Rothman, Government Reports Announcempnt, 71, No 12, 

: 4971, | = ae : 

6, Licklider, J. G., Intern, Audiol,, 1, 1,14, 1962, 
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Tha ranging system of 4g golphin consists of two Parta: 
tranamitting s- 8. system at air binddere,' Laryix, fatty lens, 
roflector -(giuil bonas), and rocetving aystem ~. org: 
hoaring, mechanoreceptors in the baad. 
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Branch) , 1973, pp 29.33 


' Abstract: Calculating the radietional characteristics of gases at relatively 
low temperatures requires primarily consideration of molecular radiation, 
Detailed calculations for this were made by Olfe in 1961. For a thin layer of 
Plasma in which self-absorption can be ignored, radiation from rotetional trans;_ 
tions Piredominates up to 10009; thet from oscillation-rotational trensitions 
between 1000 and 5000°, at higher temperatures negative hydrogen ions and posi- 
tive molecular ions eppear, the former more significant ky an order of ternitude 
from 30010 to 10,000%K, at higher temperatures linear Tadiation becomes Signifi- 
cant. when the Plasma is of Significant density and thickness, the results must 
be adjusted to account for the varying degrees of ebsorption at different fre. 
quencies and by different mechanisms, : 
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"Discussion of Sone Results of the Calculations" 


Onticheskiye Kharakteristiki Yodorodnoy Plasny, Novosibirsk, "Mauka" (Siberian 
Branch), 1973, po 4O - 48 — 


Abstract: The Special characteristics obtained are based on modern theoretical 
concepts and do not require extensive commentary, A few interesting results may 

be noted, Ata temperature of 0,6 electron volts the Doppler mechanisn begins to 
Predominate for the Ia and L8 resonance lines at 1 atmosphere and for tha ig lines 
at 10 atmospheres because of the low electron density at this temperature and the 
deep locations of the levels corresvonding to these lines, At 10 and 20 atmos- 


Although mich energy is in the Lyman lines and continuum, self-absorption 
reduces radiation in these regions quite strongly, particularly at low tempera- 


The Lines of the Balmer and Lyman series tend to fuse even et relatively 


Ew quantiim numbers, There is some question about the boundary between discrete, 
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“pp. 40-48 : 


interactions and the smearing of lines as a result of transitions from high energy 
levels. The authors! calculations show that the Spectral lines begin to fuse 
significantly eariier than the Coulomb "trimming" of this discrete spectrun, 

In addition to the Spectral curves, the authors calculated integral 
energy losses for hydrogen plasma over the range of parameters used, Special 
calculations were made to relate their york to that of 2. B, Olfe, reported in 
J. Quant. Spec. Rad. Trans. 1,104, 1961, and satisfactory agreement was found, 

The use of lasers to probe plasma requires quantitative information 
about the relationship between transparency and plasna temperature and density, 
These calculations were performed in two ways, assuming constant pressure and 
at a given initial particle density, The first procedure is necessary because 
the plasma has significant absorption only at relatively high pressures, yielding 
& condition without significant pressure fradients, but with high temperature 
and density gradients as the plesma is forced ageinst the walls, Although there 
48. an overall tendency toward absorption at longer wave lengths, there are 
anomalies due to the existence of strong absorption lines which are more or less 
active, depending on pressure and temperature, The second form of calculation 
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. "The Continuun 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, “Nauka 
(Siberian Branch), 1973, pp 23 ~ 29 


Abstract: Continuous Spectra are generated by transitions to, fron, or within the 
unbound ("free") State, At temperatures below 5000 deprees these represent 

free atoms (the total con n is small) while at hicher temperatures 
free electron } ’ At electron temperatures much 
less than 500 m4. ty t is appropriate, yielding the 50~Called 
Kramer's formu 


Sorption, 
Close to the line series 
Bremsstrahlunz extends 
The ratio of these two effects can be 
t end frequency, Another factor is SO-called 
nN occurring . tiple recombination, In a 
nonequilibrium Plasma this can subs fluence the distribution of electrons 
ry, levels and the number of free electrons, but in an equilibrium plasma a 
2 i 
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"Spectral Lines" 


|. Opticheskiye Kharakteristikd Vodorodnoy Plazmy, Novosibirsk, “Nauka 
(Siberian Branch), 1973, pp 16 = 23. . Pia, cs Foal 


Abstract: Three factors determine the nature of spectral lines; population, 
transition probability, and form of the line, Although many precesses contribute 

to population distribution, collision with electrons and Spontaneous radiation are 
usually dominant, At low Plasma densities Secondary collisions can be ignored and 
radiative transitions ace dominant, while in dense Plasmas nonradiative de-excitation 
predominates, When the electron density becomes sufficiently high, radiation 


intensity becomes independent of it; the plasma becomes 8 Boltzmann radiator, 


Spectral lines fron a Plasma are all broadened as & result of interaction with 
fluctuating internal mierofields, Tha extension can. be considered in terms of tyo 
Components; one described as the result of a linear Stark effect. due to the inter- 
action of fons with other, relatively slow ions, and the other due to collision 
broadening (also with a Stark effect component) from interactions with faster-moving 
electrons, The electron effect is most significant at the center of the broadened 
ie the statistical effect, at its edges, The center 1s also somewhat displaced 


: HSEHETE Sect (Ger ERE fit bie ERE AHEM RIS Sti Pie sabia nals tcreenumeaenteec tlic 
“Ele estealtes Hl BEAT BH sini f 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R002203120011-9 


USSR © ; 
SOLUKHIN, R, I., et al,, Opticheskiye Kharakteristiki Vodorodnoy Plazny, Novisibirsk, 
"Nauka" (Sibertan Branch), 1973, pp 16 ~ 23 


from what would be obtained from an dsolated atom, Although theoretical falculations 
for the edges of the broadened line show 800d. agreement with experiments, - computations 
for the centra) Portion are considerably less Satisfactory, In this area the 

authors base their Work on a theory developed by. Sobel’man, extended to cover also 


. When the concentration of charged Particles ts low, Doppler broadening becomes 
Significant, The interral 6xpression for combined Donvler and dispersion broadening 


is not in finite form, so that Calculation by &pproximation method is required. 
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"Method of Performing the Calculations" 


Ovticheskiye Kharakteristiki Vodorodnoy Plazny, Novosibirsk, "Nauka" (Siberian 
_ Branch), 1973, pp 33 ~ 39 


Abstract; Five mechanisms vere considered in the computer prograns used: 

1) bound~bouna electron transitions (linear radiation from atons); 2) free-free 

_ and free-bound electron transitions in the field of protons (the H Continuum); 
3) free-free and free-bound electron transitions in the field of atons(H™ continua}: 
4). free-free and free-bound proton transitions in the fleid of atoms (the HY, 


2 
groups, The present work Considers a1] transitions between discrete levels in the 
hydrogen aton that realistically exist in the Plasma, Within the linits of the 


the number of Sveéctral lines is Proportional to the Square of this number, Rach 

line is considered in its broadened form, The results are presented on 2 wave scale, 
Variable step sizes are used to keep the calevlation error approximately constant 
over the entire Spectrum, Step sizes vere based on reletive values of the derivative 
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“Applied Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


"Energy Structure of the Hydrogen Molecule" 


Opticheskiye Kharakteristiki Vodorednoy Plazmy, Novosibirsk, "Nauka" 
{Siberian Branch), 1973, pp 12 ~ 14 


Abstract: Quantum mechanical analysis shows that the diatomic hydrozen molecule 
is not stable unless the ends of the two electrons are in an antiparallel 
orientation, Althouzh the two electrons of the molecule can be in various 
energy states, they are within an axially symmetric field whose axis of symnetry 
is the line connecting the two nuclei, In this case what is significant is not 
the absolute value of the orbital moment. but its projection on the axis Xh, 
where fi is Planck's constant and A 4s a quantum number similar to the 
magnetic quantum number m in atona, a 


In addition to the electron degrees of freedom, the molecule has oscillatory 
and rotational desrees of freedom, For each characteristic electron state, there 
_is a set of discrete oscillatory states, which can be obtained as the solution 
£ Schroedinger's equation for a harmonic oseillator. Consideration of non- 
veo oscillations leads to a more complex expression. Rotation is also 
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characterized by a discrete selection of energy states, describable in terms of 
the rotational quantum number, the. molecular Constant and a coefficient which 
Characterizes the relationship of rotation to oscillation (nonrisidity of the 
rotator), Since the hydrogen molecule does not have 2 constant dipole moment, 
it cannot in isolation have oscillatory and rotational transitions, but ina 
real gas this Prohibition is removed because of induced electric dipole noments 
occurring in collisions, Although any transition can occur, transitions of +1 
are most common, For electron-oscillatory spectra, the relative probability of 
various transitions is determined by the Franck-Condon principle, 
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"Energy Structure of the Hydrogen Atom" 


Osticheskive Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka", 
(Siberian Branch), 1973, pp 9-12 


-. Abstract: Schroedinger's equation yields solutions only for negative values of 
. EB for which Ror ge 


21? mes — Bh. 
Eo=- 478° = 1, 
n hen’ . on 
where n is a whole number and R is the Rydberg constant. m must be replaced 
by oM , —_ ; 
mth 


where m is the mass of the electron and M is the mass of the nucleus, to account 
for acvencnt cf the nuclear mass. Relativistic #eneralization of Schroedin-~ 
ger's equation requires that azimuthal quantum numbers be considered in addi- 
ie to the primary number n. In the presence of an external field, the 
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_ "The Composition of Hydrogen Plasma" 


Opticheskiye Kharakteristiki Vodorodnoy Plasmy, Novosibirsk, "Nauka" 
(Siberian Branch), 1973, pp 5-9 


. Abstract: 4A plasma of pure hydrogen can contain ten different kinds of 
‘particles ~. Hy and Hy molecules, positive end negative ions of these molecules, 
atoms, positive and negative ions of the atoms, and free electrons. Diagrams 
are given to show the relative contribution of each of! these particles as q 
function of temperature and pressure. The lay of Mass action gives the rela- 
tive amounts of large particles and their breakdown products as functions of 
the degrees of freedom of each Such component. Thera are four types of freedom: 
electron, oscillatory, rotational, and translational. . The product of the first 
three is the Statistical sum of internal degrees of freedom, cailed the statis~ 
tical weight of the particle. There are formas for finding each of these as 
the sum of & series in terms of energy of excitation, alectron level, netural 
oscillation frequency, csciliatory quantum number, and cther factors, frans- 
_lational freedom can also be expressed in terms of mass and relative volume. 
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"Gas Dynamic Properties and Elements of Radiation Gas Dynamics" 


| Opticheskiye Kharakteristiki Vodorodnoy Plagzmy, Novosibirsk, "Nauka" (Siberian 
_ Branch), 1973, pp 61-69 


Abstract: In many cases, gas dynamic properties of plasmas must be considered 
along with radiative properties. The authors arbitrarily distinguish two 
thermodynamic Tegions: a ) temperature less than 10 electron volts and pressure 
less than 1 atmosphere ~~ radiation igs not blocked and the pressure of the 
photon gas may be ignored; b) a "black plasma at high temperatures and den~ 
sities ~~ radiation energy and pressure must be considered. There are also 
Buch cases as the propagation of shock waves with high radiation flow,in which 
it is necessary to consider changes in the thermodynamic properties of the gas 
ahead of the front due to absorption of the flow of advence radiation froin the 
hot gas behind the front. Knowledge of some thermodynamic and #as dynamic 
properties of low-temperature hydrogen plasma is therefore also necessary, 
Where there is overall flow cf matter in an opticaliy thin plasma, the 
usual hydrodynamic equations must be supplemented by a radiant energy factor 
which represents a volume energy source. For an optically thick bedy in which 
the radiant heat transfer approximation holds, the state of the nutter is 
fogermined solely by its optical properties, In other cases, #s in the problem 
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“Laser Heating of a Plasma" 


Opticheskiye Kharakteristiky Vodorodnoy Plagny, Novosibirsk, "Nauka" (Siberian 
Branch), 1973, pp 69 - 72 


Abstract; Laser heating is one of the proposed methods of attaining a controlled 
, thermonuclear reaction, The necessary conditions are the opnosite of those: 
necessary for optical analysis without Perturbation, There are varying difficulties 
inthis process, At low temperatures, there are many enerzy~atsorbing transitions 
to be passed through, and Tadiation losses begin to be significant as the plasma 
4s heated, At hizher temperatures, effective heating is also reduced by the 
increase in transparency of the plasma, The heating mus: be ravid to prevent loss 
of heat to the walls and the development of instabilities, Use of a solid or 
_. dAguid target, althoush it requires additional energy for melting and evanoration, 
' makes attainment of the Layson criterion eesier because of the hish initial Dlasma 
density; if evaporation takes Place from aj] Sides Simultaneously, a Significant 


compression factor Can be added ‘ 2 
eee thermonuclear texperatures, only inverse bremsstrahlung is effective for 


For plasmas of moderate density (less than or equal to 101%¢m~3) | 
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infra-req lasers are significantly more effective, but short-wave lasers are 
most effective for heating solid targets. The decrease in the coefficient of 
absorption at very high temperatures may be compensated by the inverse cyclotron 
effect. Heat absorption may also be increased by several new types of non- 
linearities that have recently been reported, 
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"Radiation of a Nonisothermic Plasma, Transfer Coefficients" 


-. Opticheskiye Kharakteristiki Vodorodnoy Plazny, Novosibirsk, "Nauka", (Siberian 
Branch), 1973, pp 55-68 


Abstract: In the presence of a substantially nonisothermic plasma, rediation 
transfer is described with the aid of Special coefficients, calculated, in turn, 
from the spectral characteristics of isothermal plasmas, In an optically thin 


coefficients, while an optically dense plasma is described by Rosseland's equa- 
-tion. In the General case of arbitrary optical density, the radiation transfer 
is computed by using the 50-called modified emicsion capacity, Although the 
_ aleulations are Simpler for extremely thin plasmas in which lines predominate 
or extremely thick Plasmas in which the continuum ig dominant, real situations 
usually require dealing with the more complex calculations of intermediate cases, 
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"Radiation of &@ Quasi-Zquilibrium Hydrogen Plasma, Considering Conductive 
Thermal Conductivity" 


Opticheskiye Kharakteristiki Vodorodnoy Plazny, Novosibirsk, "Naukat (Siberian 
Branch), 1973, pp 59-61 ; 


Abstract: Only conductive and radiant heat transfer are considered in this 
book, although convective transfer is important in a number of cases, because 
convective heat transfer has not been adequately studied, either theoretically 
or experimentally, There fre, however, many cases in which convective transfer 


The relative contributions of radiant and convective heat transfer for 4 

Plasma without interior directed velocities can be determined from the differ. 

ential equation of radiation transport and the law cf energy conservation, if 

the absorbed energy is much less than the radiated energy, the system of des~ 

criptive equations can be reduced to tyo equations; an expression for heat trans-~ 
_ fer which determines tho State of mattor throughout tha entire wolume, and an 

expression of rediation transfer which can be used to find tha spactral density 
of radiation, This occurs tn &n optically thin system without external 
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sfer approximations, : 
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SOLUKhIH, R. I., YaXOBI, Yu, A., and KOMIN, A. V.; Institute of Theoretical 
“and” Applied-Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


"The Role of Hydrogen Plasma Radiation in the Problen of Thermonuclear Fusion" 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka! (Siberian 
Branch); 1973, pp 73-76 ; 


Abstract: In the majority of thermonuclear installations radiation is the 
‘primary source of heat loss, since the times involved are too short for con- a2 
vection losses (particularly when viscosity is increased by a magnetic fieid), 
and conductive heat loss can be ignored when the plasma iis separated or dis- 
tant‘from the walls. For a deuteriun-tritium plasma the necessury conditicns 
can be achieved at temperatures over 5 kev, while for pure deuterium they 
cannot be achieved at all unless the magnetic field is used enly for thernal 
insulation, not, retention of the plasma, or measureg are tazen to reduce 
radiation loss (use of an optically thick plasma or radiation-reflecting 
walls). ; j ; 

Quantitative information about radiation Capacity of ihe plesma makes 

it possible to determine the minimum power of a steady-state reactor and the 
ninimin temperature of its center in the general case of combined heat trensfer 
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SOLUKhIN, R. I., YaKOBI, Yu. A., and KOMIN, A. V., Institute of Theoretical and 
‘Applied Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


"Optical Diagnostics of Plasma”. 


_ Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka" 
(Siberian Branch), 1973, pp 48-55 


Abstract: Plasma characteristics (primarily the concentration and temperature of 
various components) are determined from active and passive optical analysis. 
Passive methods, in which the plasma is illuminated by external sources, have 
the advantage of causing less perturbation to the plasma than other sampling 
techniques, although nonlinearities must be considered when such strong light 
sources as lasers are used. ; 

The most developed methods are based on measurement of radiative end 
absorptive properties, although measurements of the index of refraction are also 
used. Due to the complexity of optical processes in a plasma, the most widely 
used method is to begin with rough measurements besed on one of the basic 
radiation mechanisms and proceed to more detailed anelysis. Although in some 
particularly clear situations this method is expedient, there are many cases 
in which the preliminary determination of the primery mechanism is quite 
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difficult or even meaningless, in addition, the overwhelming majority of 
these methods assume an optically rare plasma; when self-absorption must be 
considered, this analytical approach leads to very complex expressions, 4A 
more general approach, ignoring only those commonents whose contribution is 
obviously unimportant, is clearly necessary. The use cf computer calculations 
Over a broad range of parameters provides this more general epproach, serving 4 
as a "mathematical experiment" to relate the results of different studies and 
Serve as @ guide for future research, 

The index of refraction is the foundation of another group of methods, 
primarily interferometry and Schlieren methods, These methods can determine 
the density and density gradient of a single type of particle when this type 
has primery influence on the effects of refraction. The relative sensitivity 
of these two methods depends on the effective radius of the plasma formation, 
the diameter of the focal point, the focal length of the lenses used in the 
Schlieren method, and the wave length of light emplcyed. 

Primary attention is currently on the use of infra-red and X-ray~probe 
wave lengths. Infra-red is particularly sensitive to the charged particle 
components, including the electron continuum. Passive x-ray diagnosis can he 
ye in deternining parameters of a high-temperature plasma along the discharge 
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. &xis, 
: As a Tule, the diagnostic methcds produce information about the Plasma 

in a given element of the volume at a Specific moment in tine. Local discrim- 

ination is achieved usually by using the Abel transform and assuming axial sym- 


types of tine Scanning. Opticel analysis of hydrogen plasma is characterized by 
four specific factors: 1) absence of a constant dipole moment; 2) relatively 
high availability of electrons, so that the continuum in the initial steges of 
lonization is determined primarily by radiation related to negative ions; 

3) the Stark effect &8 a primary determinant of the spectral ine broadening; 

4) complete ionization at high plasma temperatures, 
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SOLUKMIN, RI., Yaxonr, Yu. A., and KOMIN, A, V., Institute of Theoretical 
and Applied Mechanics, Siberian Branch of the Academy of Sciences of the USSR 


Opticheskiye Kharakteristild Vodorednoy Plazmy (Optica? Characteristics of 
Hydrogen Plasma), Novosibirsk, "Nauka" (Siberian Branch), 1973, 82 pp 


all significant radiation mechanisms. The material on the computation is pre- 
ceded by a brief Systematic Summary of informetion about the hydrogen atom 
and molecule and the Composition and thermodynamig and #as dynamic Properties 
of the hydrogen plasma, Radiation Processes are covered in detail, including 
radiation fron nonisothermic Plesma, which requires Simultaneous consideration 
of radiation énd thermal conduction, In this connection, the results of the 
Calculations ere discussed, recommendations for their Practical use are made, 


This materia] will be usefy] to a bread Broup of' englneer-physicists 


and graduate Students and Students in Senior courses Specializing in Spectro- 
Scopy, plasms Physics, astrophysics, and physical 888 dynamics, 
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"On the Thernodynanies of Radiation" 


Opticheskiye Kharakteristiki Vodorodnoy Plazmy, Novosibirsk, "Nauka"! 
(Siberian Branch), 1973, pp 14-16 ; 


Abstract: The primary obstacle to establishing equilibriun in a system ineclud_ 
ing radiation is the loss of energy by radiation outside the Syetem, fn 
excited particle can lose energy either through a dampinjy collision or by 
spontaneous rediation, If there is any sipnificant lonization, the majorjiy 
of collisions are with electrons. Thus, given the damping collision cross~ 
bection of the particle and its Tadiational lifetime (considering aiso stim 
lated emission), the relative probabilities of danping and Tadiation can be 
calculated. If damping is more probable, loeal thermodynanic equilibriurn may 
be established. Overall equilibrium wil} depend on the volume absorption 
coefficient. and the relative Probability of damping, The Caleulaticns for 
absorption must consider re-radiation, so that "absorstionl implies a sufficient 
hunber of collisions to make the Probability of damping high. If this total 
oF length is much greater than the dimensions of the volume, the result is 
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"volume radiation; if it is much less, surface rediation, Equilibrium radiation 
of a ‘surface Plasma rediator is equivalent ic thet of en acsolute black body 
and is referred to 8s Planck radiation, folune equilitrium in the sense of 
local thermodynamic equilibriun yields 80-called Boltzmann radiation, Since the 
nature of the radiation is determined by the Bolizmenn distribution of electrons 
in levels, While a Special form of Kirchhoff ts L&W applies to the latter case 
and the black body radiation is determined from Flanck's fornula, nonequilibrium 
Tediation can be analyzed only by Solving an fnormcus system of kinetic equae 

; tions, since nature depends on the Probabilities of a large nunber of elementary 
processes, . 
© Ses Ene moderately dense plasma local thermodynamic equilibrium is the 

most probable State; it is sufficient for the probability of collision pPrecesses 


fact, the rigidity of this condition for 4 Tesonanca transition with meximum 
Probability of Spontaneous radiation can be Significantly reduced in the 
majority of real. cases by the trapping Of radiation in the optically dense 
plasma, Since most ®xperinentgl installations Produce a plasma for a short 
time, it is necessary to verify that the time to establish equilibrium is brief 
3), comparison with the time to establish & quasi-stabie State. This can be 
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MOLCHANOV, V. Vv, and SOLUN Vv. S., Saratoy Medical Institute 


“Changes in Blood Protein Metabolism in Vibration Disease" 
Moscow, Gigiyena Truda i Professional'nyye Zabolevaniya, Ko 10, 1971, pp 
43-45 a 


Abstract: Total Proteins and changes in the blood Protein fractions were 
studied in 94 Persons who had been exposed to local Vibration For varying 
lengths of time: 34 still using vibrating tools at the tine of the examing~ 
tion and 60 no longer doing so because Symptoms of vibration Sickness had 
been detected. Both 8roups showed changes in protein metabolisgn ~- decrease 
in albumins, hyperglobulinemia (increase. in the a9, ay, and Y fractions), 
and decrease in the albunin~globulin ratio, ‘These changes vere more pro- 
Nounced in the First group, especially among the female workers, Dyspro- 
teinenia intensified with length of time on the job, being particularly 
Severe in those with 16 to 20 years of experience. Protein metabolism ex- 
hibited a tendency to return to normal in those no longer exposed to 
vibration. 


CIA-RDP86-00513R002203120011-9" 


APPROVED FOR RELEASE: 09/01/2001 


"APPROVED FOR RELEASE: 09/01/2001 Oreo: 00513R002203120011- 9 


FAB REERABSEL Eat 


ub¢c §30,12:531.184+538.3 


ae ZAYTSEY , G. A., SOLUNIN, A. M. 
ae 


"Gn the Problem of the External Invariance of Maxwell Equations in a Space 
With a Medium" 


Vv sb. Nekotor. differents. uwravneniya mat. fiz. i teorii: kolebaniy (Certain 
Differential Equations of Mathematical Physics and the Theory of Oscillations -- 

Collection of Works), Ivanovo, 1970, pp 91-97 (from RBh~ Fizika, No 1, Jan 71, 
Abstract No 1B137) 


Thanslavion: The general Maxwell equations in the presence of electric and 
Fictitious magnetic charges are deseribed in the algebraic foo: 
Vo = fj. GQ) 


In the above expression V = ena where e* are. genaratiny, algebras of the 16th 


order A, related by the relationships: 
1:2 (eB ePet) an ge; (ay B= 1,2, 3, 4), 
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~The elements 6 and dj from the aigebra 4 are expressed in terms of the electromag- 
‘Retic field tensor F = 1/2P 4% and in terms of the 4-vector and 4~pseudovector 


electric and magnetic currents Jey = Jere, and Imag * drags by the formulas: 


ereteret: 


C= PTF, pepe tpi, bom 


HELO Gs gachre 


Ds - wt jy ~ to. 

--- The Maxwell ecuations in form (1) are fnvariant relative to external transforma- 
tions under which the coordinates of » ‘do not change and » and 7 are multiplied 
on the right by the inverse elements from algebra 4 which ave linear canbinations 
of the products of an even aumban of generatrices 2," For a space with a medium, 


it is proposed that the bound electric charges and curments be replaced by fic- 
titious bound magnetic charges and currents leading to the Same macroscopic 
Characteristics of the medium, As a result, it becomes Possible by an external 
transformation to give a new Physical sense; namely, they convert free and 
bound electric charges and currents among themselves, 3, 4, Zaytsev. 
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»  TITRIMETRIC DETN. OF THE ACIDS FORMED BUTH REACTIONS PERMITS THE 1 f 
mw CONTENT TO SE ASSESSED FROM THE DIFFERENCE. THE HCL CONTENT WAS DETD, 
“BY. THE VOLHARD METHOD. THE PROCEDURE IS AS FOLLOWS: OLSSOLVE A SAMPEL 
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Author's Certificate No 278126, filed 11/02/69, pub lishag 18/11/70, (Trans lateg 
from Re erativnyy Zhurng? Metallurgiya, No 2, 1972, Abstract No 26185), 


Trans lation: In Order to use the Slime foy Production of Mg, it is fed fron the 
eléctrolyzers to chlorinators together With the devleteg MgCl, Plectrolyte 
in the form of a pulp CONtaining 1-108 MgO and 5-25% MgCl, , The Chlorinators 
also Teceive the Cl-Mg raw Materia] and C15, after which the electrolyte, 


enriched with MgCl>, is fed to the Plectrolyzers. 
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_ BAKHANOva, R.A,, SVETLAKOy, A. M., ang PAN, IE nos Scientitic. 
Research Institute or #ydroneteorology, Rev 


“Determination Of the Coefficient or Water Evaporation From a Flat Surface 
with . a 


Moscow, Kolloidnyy Zhurnal, Vol 33, No 5s Sep-0o+ 71, rp 642.64) 


at & bes 
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Clent of Water evaporation W858 6.8+10°5 ith q Md xtarg OF higher ®liphatic 
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SOLYANTIK, B.L. and YASTREBENETSETY, M.A, 


"The Occurrence of Failure 


Ss in Automatic Systems When There is Randoa ‘Switch- 
‘dng Off of Equipment" 


Moscow, Avtomatika 4 Telenekhanika, No 12, 1970, pp 68~76 


Abstract: While 


S$ of the Cquipinant 

i @, The following 

1) all the automatic systems of: the complex are switched 
11 component Systems 
2) the lengths of TE . 
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USSR UDC 575 .21.:576.858 


SOLYANIK, R. G., FEDOROV, Yu. V.,. and RAPOPORT, I. A., Tomsk Scientiric 
Research Institiite of Vaccines and Sera, fomsk, and Institute of Chemical 
Physics, Academy of Sciences USSR, Moscow. : 


"The Mutagenic Effect of Some Alkylating Compounds on the Virus of Eastern 
_ Equine Encephalomyelitis" ‘ey 


"Moscow, Genetika, Vol 8, No 3, Mar Te, pp 164-165 


Abstract: The mutagenic effect of N-ni trosomethylurea, formaldehyde, 1,4-bis- 
diazoacetylbutane, and dimethylsulfate on the virus oF easter equine 
encephalomyelitis was studied, using strain 2627 of this virus obtained from 
the Institute of Virology imeni D. T, Ivanovekiy, Academy of Medical Sciences 
USSR. The cultures of chicken erbryo cells were prepared by trypsinization, 
The virus clones were isolated by the platelet method. ‘The intracellular 
virus was treated with the rutagens at the moment of its replication. Tne size 
of negative colony platelets and the pathogenicity of the virus upon intrareri- 
toneal injection of mice were used as criteria of the mitazenic effect, £ 
‘change in the size of platelets was observed only upon treetnent vith Torralds. 
hyde or dimethylsulfate. The mutants isolated upon treatment of the virus with 
dimethylsulfate shoved a less pronounced residual pathogenicity (the titer of the 
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> FEDOROV, yy. Ve, and RAPOPoRT, T. A, Tomsk Scienti fig Re~ 
- S@arch Tastitute of Vaccines and Sera, Institute of Chenica] Physics, 
Acadeny of Sciences USSR, Mos cow 


"Genetic Characteristics Of Eastern Equine Encephalonyelitt, Virus Mutants 


Pathogenic Strain with alkylating Compounds are described, Mutants were tested 
Tor degrae of uniformity in regard to Size of hegative <Olonies aad Pathogene. 
Sis for white nice, Mutants Induced with dimethylsul fare were uniform in both 


ditional Selection, Subclones with desirable uniform characteristics were 
obtained, The pathogenicity Sf a virus Variant for Sensitive @ninals ig an 
®xtrenely important Senetic characteristic, and this expitrimenc Showed that 


decreased Peripheral activity, *pathogente for susceptible aninals, Correlg— 
tion was Noted between Capacity tg cause viremia and the Pathogeniciry of the 
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USSR UDC 576.858 


SOLYANIK, R. G,, PODOPLEKIN, V. D., and FEDOROV, YU. V., Tonsk Scientific 
Research Institute of Vaccines and Sera 


“Experimental Mutabliity of Venezuelan Equine Encephalonyelitis Virus, I, 
Properties of Mutants Induced by Alkylating Compounds" . 


Moscow, Genetika, Vol 2, No 5, 1971, pp 130~137 


Abstract: The nutabllity of various properties of Venexuelan equine encephalo= 
virus was investigated experimentally, Iiutations were imiuced by three 
alkylating compounds: fornaldehyde, nitrosonethylurea, and ethyleninine, 


Nitrosomethylurea possesses the greatest mutagenic activity (frequency of 
nutations induced -- 42,5%), while the activity of the tio other mutagens is 
essentially identical (formaldehyde -- 33.6%, and ethylenimine -« 33.3%). 
Formaldehyde has the widest spectrum of nutations, inducing changes not only 
in pathogenic properties but also in formation of small plaques ( inm or 


= less in dianeter), Changes in the apthogenle properties of Venezuelan 
equine encephalonyelitis virus are associated with modifications of certain 
other properties of this microbs, which can. be utilized for evaluating the 
attenuation of the cultured variants. : 
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USSR UDC 575.1111576.858 
SOLYANIK, R, G., PODOPLEKIN, ¥. D., iand FEDOROV, YU. Y., Tomsk Scientific 
wReséarch Institute of Vaccines and Sera, Tomsk 


"Experimental Nodiflability of the Virus of Venezuelan Equine Encephalo~ ; 
myelitis, II, Characteristics of hutants Obtained by the Action of hitrous 


Acid". 
Hoscow, Genetika, Vol 7, No 7, Jul 71, pp 109-113 


Abstract: The mutability of the virus of Venezuelan equine encephalomyelitis 
under the effect of Hiv, was studied, The extracellulexy virus was treated 


for 5 nin with 4H HNO,. The mutagen induced formation of strains with an 
altered pathogenicity, but no change in the size of negetive plaques only. 

The relation between pathogenicity and the sise of nagetive phayues thet rad 
been established in earlier work was retained (cf. Solyanik et 21, Gencotika, 
7, to 5, p 130, 1971). Eleven of the 52 strains isolated on treatment with 
HUNG, shoved reduced virulence. hine of the 11 strains were unstable to 
culfuring on chicken enbryo cells, reverting to their initial pathogenicity 
after four passages. Two of the modified strains (A~30 and A~31) were non~ 
pathogenic to mice, guinea pigs, and rabbits on subcutaneous infection, rhile 
a atl pronounced antigenic and immunogenic properties, ‘They were stable 
1/2 
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SOLYANIK, R. G., ot al., Genetika, Yol 7, No 7, Jul 71, pp 109=113 
on heating at 50° C for 30 min, but were inactivated on being kept for 10 min 


at 60° C. Strains A-30 and A-31 are being studied from the standpoint of 
possible application as vaccines. 
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USSR UDC 539.384/.385 
SOLYANIK-KRASSA, K. V- | 
“Twisting of a Beam With a Conical Portion" 


Izv. Leningr. elektrotekhn, in-ta (News of Leningrad Electrical Engineering 
Institute), 1972, No. 109, pp 17-19. (from RZh-Mekhanika,' No 3, Mar 73, 
Abstract No 3V80) 


Translation: The twisting of a rod consisting of cylindrical and conical seg- 
ments is considered. The twisting load is applied on the plane ends. The 

side surfaces of the rod are considered free from load. The Mitchel stress 
function representing the solution of the problem is sought in the form of the 
aum of two trigonometric series with unknown coefficients. The author indicates 
that determination of the unknown coefficients can. be reduced to an infinite 
system of linear equations, the regularity of which canbe proved. An infinite 
--gystem of linear equations is not obtained in the paper, however. 3B. L. 
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Noe VISOSEAVOELY, B. P., VUL'CHIN, Yu. G., IMSHSNETSXIY, V. V., 
- MARTYN MauHs. S., ond QOp rE Owudistenes 
“OH Prequaticy Meter" 
Moscow, Otkrvtive. igobreteniva, vromyshlennyve obravtsy, tovernyys 
‘gnaki, No. 35, 1971, p 155 
‘Abstract: This frequency meter contains an clectronic counter 
tuned oscillators, a mixor, and two AFC circuits. To simplit; 
the circuit and the measuring process, tne reference frequency 
"inputs of both phase detectors are connected to tne output of 
“-‘9ne of the time-base divider stages of the counter. The input 
of this stage is connected to the mixer outpt. 
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UDC 536.24:536,42 


Qnclteke » TSYBUL'SKIY, Ve Vey YAKOVLEV, YE. V. 


"Neyice for Studying Heat Exchange when Boiling Cryogenic Liquids" 


Tr. Fiz.-tekhn. in-t nizk., temperatur AN USSR (Works of the Physico-Technical 
Low-temperature Institute of the Ukrainian GSR Academy of Sciences), 1970, vyp. 
1, pp 255-264 (from R@h-Mekhanika, No 11, Nov 71, Abstract No. 11B689) 


Translation: A device permitting the study of a broad class of heat exchange 
problems during boiling and investigation of heat exchange during boiling of 
both pure oxygen and oxygen containing a dissolved gas. in the temperature range 
of 65~120° K and at pressures of 0.925-10 absolute atmospheres insuring visual 
observation and movie photography of the processes taking place is described. 
The device comprises an operating vessel of 5 liter capacity surrounded by three 
shells forming buffer, thermostating and vacuum tanks, successively. The vacuum 
tank and the thermostating tank filled with liquid nitrogen form a special type 
of dewar protecting the operating vessel from external heat fluxes and insuring 
the required temperature level of the liquid in the working vessel by punping 
nitrogen vapor out of the thermostating tank. Cooling the gas fed to the work~ 
ing vessel and dissolving it ina liquid are carried out by means of a bubbling 
and circulating system placed in the thermostating and vacuum tanks. The buffer 
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KIRICHENKO, YU. A., et al., Tr. Fiz.-tekhn, in-t nizk. temperatur AN USSR, 1970, 


vyp. 1, pp 255-264 


tank separates the working vessel from the thermostating vessel and can be evacu- 

ated or filled with the heat exchange gas. The working vessel and the shells 

of all the surrounding tanks. are equipped with peepholes with flat glass. 
Preliminary heat exchange data for the boiling af liquid nitrogen from 

a horizontal tubular steel heater were obtained on the device. The design of 

the device permits studies to be performed during boiling not only of oxygen 

but also a number of other cryogenic liquids. The bibliography has 10 entries. 
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UZDALEV, A. i., SOLYANOVA, 0. N. 
"Bending of a Biaxial Plate by a Load Distributed Along the Contour" 


WV sb. Raschet prostranstv. sistem v stroit. mekh. (Calculation of Three~ 
Dimensional Systems in Structural Mechanics ~- Collection of Works), Saratov, 
Saratov University, 1972, pp 59-62 (from RZh-Mekhanika, No 3, Mar 73, 


‘Abstract No 3V185) 


Translation: Aa approximate solution is given for the problem of the trans- 

verse bending of a thin doubly connected plate rigidly fastened along the 

circular inner contour on the basis of the small parameter method. The inner 
contour is a curved rectangle. The external load (generalized intersecting 
forces) is applied aleng the outer contour.. The quantity characterizing the < 
deviation of the outer contour of the plate from a circle is used as the small 
parameter. The results of numerical calculaticns are given for specific 

plates. G. A. Van Fo Fy. 5 
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KITS, I. I., STADNYK, B. I.; SOLYANYK, Ju.» STOLYARCHUK, P. G. 
“The Possibility of Using VR-10/20 Thermocouples in Corrosive Substances" 
Moscow, Tepiofizika Vysokikh Temperatur, Vol 11, No 1, Jan-Feb 73, pp 150-153. 


Abstract: The influence of various quantities of inert gas on the thermo- 
electric properties of the VR-10/20 thermocouple is experimentally studied. 
Data are presented on the instability of VR-5, VR-10 and VR-20 tungsten~ 
rhenium thermocouples in neutral media; the influence of the inert gas flow 
rate on the indications of the thermocouple is studied: and the optimal value, 
not influencing the indications -of the thermocouple, is established as a func- 


tion of temperature. 
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